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ISy LAS taal feb Sse L yu SH des Gl el sl ba, 
eed of a edb of gta ye tee Jot and af ob Leeks 
iF tte SI Cal pall Gab By Sey ¢ pla ab GIL de 
Lgl fea VSS y 2yVl ees Gall Dll Gime y 

Shay cles Gx Ty Gaeall eof g out Gy dhe WIS 
ploabdl of LS gS US ney tlie Guy AS JOY Cle Fy 
LG ope by te al og pl fe OST SI Caw le By Ite, 
OGM de ob pall 

cp Gp Sl asl og Lalo le clalall fay ol pin She deny ppl 
whe ye BS Gia Nghe go sby (le 5, gle Ola planets cLadll 
jp Coed de BEI AST Go CetLl Of J yl Ke HUA 6 pata 
iY (ale (ped cod of 56 Y AY 1 gil ahd Gillie ye do 
agai) ULI gle VY Gino B55 Gude gl AS 


(1) Lightning, www.wikipedia.org 
(2) Hugh Christian, Steven Goodman, Observing Lightning from Space, 
www.nasa.gov, 1998. 
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(1) Flash Facts About Lightning, National Geographic News, June 24, 2005. 
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(1) Uman MA. All about lightning, New York: Dover, 1986. 


(2) How Lightning Forms, www.weatherimagery.com 
(3) http://thunder.nsstc.nasa.gov/primer. primer3.html 
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(1) Steve Price, Patrick Barry, Tony Phillips, Where Lightning Strikes, 
www.nasa.gov, Dec. 5, 2001. 
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A lightning strike can heat the air in a fraction of a second. When air 
is heated that quickly, it expands violently and then contracts, like an 
explosion that happens in the blink of an eye. 





rao l gS FL coe Ling 








CAE py cl gible Latus ASUS CP & Pr 3 cl gal raven) J SI a» 
Kine bb 3 DAs slr! fe (ali F Ge ou 





LK N pio I «one dd b B» Bybe clalall pty ES ae ally 
ot get el IS ge lal ode Soll pes BS i Sle 


(1) http://weathereye.kgan.com/cadet/lightning/thunder.html 


-—oYy- 





Le edly Seal ale < SX 

Spal depts Oped J grt Sly 3 yilly claaall nae cele 234 
Ged a ghe ope pT y pbeed os gel ball OF EUS cow VI ail 

GAS AIS of Mie cous Vinee JS ager gi 35) Gill Spely 
S Sha a ue oe ge fp coutie go OS of Se VHB aI py a ol 

diy ihe oll IS G Cl peal BB ileal ane able ST al 
Gare te tale «Si Jp eb l oS abil ey dy oy 
leet pl alle, 


Cobalt oc gall pinuall 


Ge yy i Fm Gey AS come LA pla Bele 
a Bel ids ce ae Lily ade Glee ta ay oe aby 

rk CD | rok LS Lat pl 9 Lobes nd (Od) Ls i 
Sh 3325 ASN + Gor 00555 pe etl oxy clas lee) 
OG oSgle AISI aaSl yg carbs 

0) glaegey abs sled p tt yy eolgh gall books 
ct genet Fall AIS BLA plucacael oT LEIS Ge LU aS gly aio gery 
ULE Gd Le hay cdo gladly gL SGU als] Bab oe lS WS by bs 
fs jlery Lge gr yy I S53 Gal Gb a) oad op Spl dary 3 


Is Lk 


Vee 0 ge alt bo CVV Ge cbt py yall galt psu (1) 


VO Soy cab all glo e849 Go chat lal ool ja pall (1) 


-—og- 


SEY 4agg Gaull qiti 


pane LE aplly Coed Wn og Ug Lhe g gil ait! pal jek 
laste jglee VY OLUIT 3 gee caps cl gS dtr SLE G dele 
rdot gil bt 

ty epg ey Goll Saad Sealy 5 b8] Ht Qed) ai) 
ped! cooky pe Gyll Ob tte y ley IT LS edly Godt Be es pe 
pi EV 2a V5 

lideeplalall Ig atest coll Fol Hybl Ay pls] Gast ai -y 
(ately dads Dt aif diy IS LS Gad bot de out Gall oly 
Fpl be 244 all BLY Jot |) ote BB ES Spe Sol i 
fat wad of Gall a pal Ke Y Lb go cs 

Lge Kame iy GB He ye JS peed Hy bl Ett! ode = 
Ub calall qe ae ely Ley e glailly fad 

iy Vi inde the 26 OF oy Sy ge SI Jp Jot 
we ESN 5 gall Sadt gale Gee May cg gee Bosh gh Gals oy 

Ady ce ab de tol By ao 0) gull Gest ote -o 
POS Me, Sb gill antl OF Cf cola olde Gal as Lf, 
vagal ALS op Loe 539 Aged 

op Aiba 4S OF AaB LLM J oe lei Of eg) ae 9 
I oe ce ce BTS Gey Ut dell oe bes IL SL 


—oo- 


ae Spl desi ally aL US 5 pall de ai oe STS i 
wale Sal 

Ob pe S Sole Gps peed deol SI pi) YSIS yi Bball Oy 
Ob pat SG eke Gf Gl PES ¢ pry oy Mer slic el 
dag ail de cg Gay ist gle oft Lene 0% of oS Gy 
bm| 

lp Si ae Sate al 4 ef aly Ge Gent LLG 151, 
bus Ly Ker ty > LN! DLell ale As JE oe Ob al 
fs op A es ey pall oy abelall ull Ol E> Caf jlecy! 
1B Obed ccd ABS A DUI oye Me ab cpesM Ming CAGE 

Agolel) AaaLI bar forte OF a yall I G dprell by do -V 
Aaj od py SDLall ade pee Jp I ee Woe ll 

old aS aol I Of a4 pS Gola cola 5 shall LLE J, 
J cls enty by shy aS Ge pelt Oa op lame! G Oty & all 
Rslawy) Ld\! Je cy cladll ye Goll dls oly V44o ple G 
UG AS AV clad UIT) auld 

GY clad Gay V teele Sjmen fie Cutt ob Syl aden JUL 
Tg BY) REN pally Lady Yr IST gn gabe ade U pol 


OL op UB phe desl de ool coy peed! 0 ill 


(1) Martin A Uman, Lightning, Courier Dover Publications, 1984. 
(2) Dan Breed, Bob Henson, Lightning: FAQ, UCAR Communications, 
http://www.ucar.edu/communications. 


-ot- 


we glad 


Tyas ce dhe bE AB She ye ALY ce LY Coed Le ple by 
dealall A oe |S cpevay Cyst le OUT 13) 2b 95 aU Coed Ma 
ole cpolenll clale BES d WL arta Goll dee Uy> frclisly 
Db poled pe ce pay call clale Wi Se de be Sort 
Gale Vyas by Cel Ue bye pd d pry oLLewll obs 

Beall ade Let ay cle Le JS hia Cyelall of ably Gi ytly 
CN peal okay GILLI oka Gyo Aplin ot 9 pled ne Gy ly 
PY Dey Gate cde d Legal bla y 0 Sd 

ct ph Aeale GES ytoullll bE Live SI; aa)! ale (Jl 
tae de Spe Sob ¢ WaYly Jacl) 203 Lia Ob Ga. 

Kale! 5p meal! ocbe pel obec J gu Sim pale gtly 
Kab pgbls of yy als, (Opto Le Sy gall ELA oe eythl Lil 
Sp WM yy Laka Ugly kl LST sph AS fry Wer Lgagir all gla 
JaAg Uebel py Ue Oye Gp MWISG ak Uede os ey: 
Glad) dab: ocltel be EY! al SHentiy bi pall de 

45) 4) pd d Uy sp dl Saale sane Gleislsa inky 
Coal TY) aan ell UF af ale) ft ob Lege gh B joenkl ode 
Agus domly 9 Cott His y cdpolll adel 

ct SSE BYy GIA Lt Coed ing det of Sus ott JL 
Prey Seal abe Creel Ale Spar y PLY DL Gey 


-oV- 


pe SLT fale of Spey they I OLS Le ape IS seus 
-sotly Esilly gaball Lejlmel San y 2 SI 

Cb Repl Sy LAM Cited op 6 ell yas 
sMasily hg cher eT A St cual ye eS Ulin y «fall YU 
Le jles] ¢ pee oy 

is Vie eit i le seth ea gh Ot dus ales ie 
I op beet OSS ot gene y hey [fo al Bay Jy ead aol! 
GE g OER JL eS Sg Sls BI gee yl 
4 ide Cab Chet Say a CHE & SS CoG wyaet 


[ya solee JT] 


-oA-— 


gill eaoeind | 


¢ Lali 5398 


ON yally abel Gs 





cole LN by yy Malet Ql GEL AY Uo ie ge Goel Le 
BLA patel LS Sede Wei al Lead ll 3 yal ode 2) SS 
-u2 Ml ge 

Kesh Ih cl gine has olglly fil gell gle Gout O weby ola 4 
ois Sil y Ci p SI desl gy Saf gb Cast LG cb (Mt QeolHt 
Bpried fh pe St AT > SE cS ASL gaily Aol NN cil pAlb el 
ot SY gle GE eat Sp Vy LLY Sub Lj etala 
Us dake! OY GL 

pl aly ga Gilby db Ob dl yo SI CH ye 
oda dole cif pail ST dy SLA ie 3 nS Jey Lele G5 oil 
Loni) ole bd Usf GUS Gg dol, tLe Glad 

Le op hall Oa Ly Gb ggilel dey ty guy clalel Taf ES" 
O pat Vg Sy 6 pl Jolly colell Coed ile y gel oA si 
gh gale CH gf tes gt ents oy ol pl ee GE ll oI te 
odmly Aisle deem des tel 

BipS ap JSS phd > oF ol sla GEES Oo} 
Sod OF Y) GUE Y cuit gall ode ale GUE Wye op LU Lage 5 hi 
LoS 8) poh F gail call Bt GL spt eel pall Ol 
[AA 2 Jodi] & gles 

OSS y anne HB. le Ws OSS oh 3 i Yoos! Ke vs KI 
of pe Laue oglpall ole OLE las, bry §6 Gy le ages af 
Lo pe glly SSSI gee ob G ue Woe ab SLs al 


pe ys oI STA OU Cae ee i gale! Coal La Gg 
eLY 56 Cattl B 5 ygee Cl rene SLE abl OLS Go Byery voll 
2M claw de ai 505 

te tet EGS be taf 5 by pay wel JS | pool sag 
Phudly dali ale ani JL, Gos Shey Sus dt Cl” Gas 


pLall (pala!) Lis pail 


Sopp py doth Vg pre Vy ds Od VY Gls fi pe oll 
cae Bole Bh dats cSt dere) Soll LUG yey GLA! SISET aot 
cen ST Sy Cer gphe God op lll tape CS Sy des 3S 
poe HO pd pus BS BS hilyy ae we ew bsp 
wpe 4 85 ce OS Ay coe gyte® 309 se Mo 

dey oe Ogle GYT LAA JS cell OSS La Lg ode oly Aly 
Vodmle cle 33 [Red 25 5 cls 





Ka ye Bly 2M ode dle che Nl aad pall paaall ye cll (1) JSS 
Oo pmebe BIT AAR ole Bab IS os phy epee S1 dy or ype Id cy ll 
Wat NE SIF oS ge Vy SS 


gla) Qailes 


Ago SN ASS BYE tor gi cyl dene! Boe g/l doll ya oll 
Si aS all de ole gh Ve ee cll BLS Abs y a jlally aL, 
weal oye abe JS Sb sly aKa joo acne lll ye Ue Guise 13) Lal 
€ Sj) A Am yo tse LU 9 cal b gh Vers O jew ald oly 5 
Ay ga lee yo 

ALS ade Sy dij y Cat ald ade Ll oll Le Jay Live Lf 
phe Bor pill das cll deme y ASM all le ple oh AV ena 
iy gis Boe ya Vee cgb GUE dojo Lol ca gts 

A LU y Abad oil oe SU Bie Ay de dole cll prey 
gag clty SF Up cy gglall LAL LAI aS” Gg Sle dil ate, 
1G Meal jy Uiph “gtts 6G ie GE wil Lol call 
[er 206 di] G5 gb 

el of cof cel coat all & Gaby tals’ y ca olan Lg a gallly 
yptlally Sls di aiey Sltby led 2M pb aly foyy dey 

TAY co yliy Le sh Aue VI 8S dole oe ZV) oye cll oes 
Cit AAS O gale 

ct PST y de cle gw 11 dle cle ga G29! de cll» ZA 
dink JS de ugly Des) kdl g toy Gael! lll We ab 
Add Slory 


Lgl UVIy gully LEW Sl pred Goyer gh) Guia ott of ol 
ILS SN Nae de el oe ZV cee GaP YL JSte Yo 

Lege tgs Gab 59h Wy BLD oH ge SNe Syd cL 
deel OjNglly EU Ol pai 

WTB ole [Re cle pela 5gd Aagdell 3 dotare Yisat det, 
SLA GES Che [Cty gles of Sey GUY, sled g LS abl 
DLE BLS je Je de gles OF Key Stared! oles! s QL 
pels OF SELES gh Slab 3 dog ght gall gf GA! G ogo ht oll 
IN OLE B Ue oll op Spite Gl pbb gf dsb) [RS le ll! 


glall dail) 5 jus 


cash Abell LI UG coll G Gly a goog! aetly dpe EWLe 
anda) 3 Lil pelt aya Key Ley aS) ILI oll = 

Sha Bey? Gmal Gm deme Galt SI sop oll 45 ob UU, 
aio pad 24S) eae ll Wie Sey WS Jey Sy cay gtr le yo € oll! 
eU Syren Laie Sy gts phe doe pl gm der Ul ole oe oll ne 
Jaf BUS 53 Che tle J 

> aderethly Aigerll jleedl 3 alt de o wlbll ois Sass 
JA peli We 8 og Lue Oued Be pl oe Ube! debi oi boys 


(1) Water,www. wikipedia.org 


—Yo- 


Obed anh dhe Ga ALI OLIN, pet OUig dls SLAY oi 
Nghe do4 p49 ULlby edt Goel 3 obit ode a d cl ci 


this By iT Je Sy ZI 4H oe =? oA eae 1g 
[i coe] € oe ee GF eis WE 





hare gr byl > de yd adres LL yl perl aks Ll pal am (%) JXo 
Fees cy gio £ de yl a> atl > drys pitt ae Galt! 3 jared cll! bi 
ody gio £ dim yt CF sill uk 5 pt Sarg Ny wheres go> Shad lade 


cme soko le EUS ody cyleedt Glas BH SSal ye eS) Cota 
CPT dary de UaSL BH ald) gen! 





(+) Pole 





el seg pe Ode hl oloetlly PLN Oboes ¢ 5g ft ey (1) JS 
V Be SS o pe 613 gle dg Opi of Bet, 


CB SAm gl Soll ge UG ¢ Mle CLS drill ode clolell er 
Andel! Bol ll plane ald} le ale By ldy ates sll deslell 


(1) Martin Chaplin, Water Structure and Behavior, www.I|sbu.ac.uk, 2006. 


dliall  ¢ Lali 


Sally ctl dor gs: LAN toe gs Come AU y coh st! clade! Ly 
Wylde ger OSS dle cla GUT dle 1y fe Lede clalall o) > ere 
(slice gg OY AW OS SU cle le Be apy Lay apes 
VBL 9 gor gp dad y OF YY alll ager y Oly Legler 

clasts ell cp PLieS 6 F ally Gilg tly BLY! LOI of 
wo gly CLUE on pgs de> ote Lf de! ole Oled icy 

holst le sch FL gy chesp es dpe 
[ys iets] 

JRed OGY BUF at SUIS Ga Ojy oy 714+ cll Je 
559 ot IN G9 Spd ELUM Of hammer O59 ot LV > ce AST oll 
OW LU) CLAY pall bell dandy cole BUY 4s He Ob ye OLS JI GL 
Oaahg eg oe ATT cle O92 ot Ber ees ll ebay Y OLS) 

JRr Sy LGA! of OAS pads clalell 1K pai py LLG Jy 
Clipe ST fol Late om coll apr y VY) OS OF Ke Y ab ni coll 
O gund? py pads «labliy 45 Vl clad US cope gry AL 3 cladll 
OLA ga cUly cgi dylel) okey «Water is Life» : JU OI yall 

dy ley .[£0 gl] GE os 55 8 GE isp idles JU MW, 
JS Of Laslin dale diam py dd oy poled loll jew 4b OTH OF le 
el ys abel clal ip oli 
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(1) http://www.physicalgeography.net/fundamentals/6c.html 
(2) Chris Middleton, The Origin of Water, Fine Waters Media, LLC, 2005S. 
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(1) Water Cycle, U.S. Geological Survey, www.usgs.gov 
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(1) Emmanuel U. Nzewi, Water Resources, McGraw-Hill Professional, 2001. 
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(1) Earth's water distribution, U.S. Geological Survey, www.usgs.gov 
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(1) The Water Cycle, www.nasa.gov 
(2) Gleick, P. H., Water resources. In Encyclopedia of Climate and Weather, ed. by 
S. H. Schneider, Oxford University Press, New York, vol. 2, pp.817-823, 1996. 
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(1) Emmanuel U. Nzewi, Water Resources, McGraw-Hill Professional, 2001. 
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Watershedm, U.S. Geological Survey, 1998. 
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(1) Chris Middleton, The Origin of Water, Fine Waters Media, LLC, 2005. 
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(1) David Wands, A brief history of cosmology, www-history.mcs.st-andrews.ac.uk,. 
March 1997. 
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(1) Our own Galaxy - the Milky Way, University of Cambridge, www.cam.ac.uk. 
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(1) BBC News Online, Supercomputer to simulate bomb tests, news.bbc.co.uk, 


30 June, 2000. 
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"It is the biggest thing we have ever done," It is probably the 
biggest thing ever in computational physics. For the first time we 
have a replica universe which looks just like the real one. So we 


can now for the first time begin to experiment with the universe". 


(1) Carlos Frenk, Ogden professor of fundamental physics at the University of 
Durham, UK, and co-author on the Nature report. 

(2) Tim Radford, A duplicate universe, trapped in a computer, www. guardian.co.uk, 
June 2, 2005. 
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(1) Biggest ever cosmos simulation, news.bbc.co.uk, 1 June, 2005. 
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(1) Heather Hasan, How Mathematical Models, Computer Simulations and 
Exploration Can Be Used To Study The Universe,p134, The Rosen Publishing 
Group, 2005. 

(2) Manolis Plionis, Spiros Cotsakis, Modern Theoretical and Observational 
Cosmology, Springer, 2002. 
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(1) J. Richard Bond, Lev Kofman & Dmitry Pogosyan, How filaments of galaxies 
are woven into the cosmic web, Nature 380, 603 - 606 ,18 April 1996. 
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"Such structures look like highways converging onto a large 

city, but with the important difference that clusters feeding 
filaments are organized in three-dimensional space". 
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(1) Maggie McKee, Washington DC, Mini-galaxies may reveal dark matter stream, 
New Scientist, 12 January 2006. 
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(1) Palle Moller, Johan Fynbo, Bjarne Thomsen, A Glimpse of the Very Early 
Universal Web, European Southern Observatory (www.eso.org), 18 May 2001. 
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"We have little doubt that for the first time, we are here seeing a 


small cosmic filament in the early universe". 
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